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(57) Abstract: 

PURPOSE: To minimize the system down state at the 
time of the occurrence of a prescribed fault in the middle 
of data communication. 

CONSTITUTION: A line releasing means 16a which 
releases a line at the time of receiving a message for call 
disconnection from the network side in the middle of data 
communication, a disconnection reason discriminating 
means 16b which discriminates whether the 
disconnection reason of the message for call 
disconnection is prescribed one, and an automatic call 
originating means 16c which automatically conducts the 
call originating operation after a prescribed time are 
provided. When the call is disconnected because of the 
occurrence of a fault on the network side in the middle of 
data communication, the call originating operation is 
automatically conducted the prescribed time after the 
disconnection if this disconnection is caused by the 
prescribed reason, that is, if it can be recovered in a short 
time, thereby restoring the data communication state as 
soon as possible. 
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ABSTRACT 

[Purpose] To hold system failures to a minimum when predetermined 

malfunctions occur during data transmissions. 

[Constitution] The invention comprises channel freeing means 16a for freeing the 
channel when a call severance message has been applied from a 
network side in a state of data transmission, severance reason 
discriminating means 16b for determining whether or not the reason 
for the severance by the call severance message is due to a 
predetermined reason, and post-severance automatic calling means 
16c for automatically performing a call operation after a 
predetermined period of time. In the case of a severance due to the 
occurrence of a malfunction on the network side during data 
transmission, if the reason for the severance is a predetermined 
reason, i.e. if the malfunction can be fixed in a short time, then a 
calling operation is automatically performed a predetermined time 
after the severance, thereby making the restoration to a state of data 
transmission even a little bit faster. 
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CLAIMS 

1. A communication device characterized by comprising: 

channel freeing means for freeing a channel when a call severance message has 
been applied from a network side during a state of transmission; 

severance discriminating means for determining whether or not the reason for 
the severance by said call severance message is a predetermined reason; and 

post-severance automatic calling means for automatically performing a calling 
operation after a predetermined time when the reason for the severance is a 
predetermined reason. 

2. A communication device as recited in claim 1, capable of communicating with 
an opposing communication device via a dedicated line or a public line, with one of the 
lines being used for backup; characterized in that 

said channel freeing means, said severance reason discriminating means and 
said post-severance calling means operate only when a call severance message has been 
applied from the network side during a state of data transmissions using the backup line. 

DETAILED DESCRIPTION OF THE INVENTION 

Field of Industrial Application 

The present invention relates to communication devices, and is particularly suited for 
applications to communication devices adapted to networks which issue call severance 
messages with reasons for severance such as ISDN line networks (to be referred to 
hereafter simply as ISDN networks). 

Prior Art 

For example, when a communication device for an ISDN network requests the 
establishment of a call, the call of course cannot be established if the opposing 
communication device or the ISDN network is busy, or if a malfunction has occurred in 
the opposing communication device or ISDN network. Most communication devices 
adapted to ISDN networks adapt, for example, by automatically performing a redial 
(recalling operation) in the former case and reporting the occurrence of a malfunction in 
the latter case. In the case of automatic recalling, it is performed under conditions 
such as, e.g. twice or less in 3 minutes. 
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On the other hand, if a malfunction occurs on the ISDN network or the opposing device 
during data transmissions, the line will be abnormally severed from the network side. 
In this case, the communication device reports the occurrence of a malfunction. As a 
result, an operator confirms the reason for the severance (cause of the malfunction), and 
waits for the malfunction to be fixed or the like, then orders a recall manually. 

Problems to be Resolved by the Invention 

As explained above, in a conventional communication device, when a malfunction 
occurs during data transmission, the occurrence of a malfunction is reported in all cases 
without regard to the causes thereof, and the recall is performed after an operator has 
discovered the cause of the malfunction or the like. Therefore, even if the malfunction 
is short and the malfunction has already been fixed by the time of the report, the system 
cannot perform communications until the operator performs a recall initiation. 

Thus, in the case of a network system wherein the system failure time (including the 
time over which communication cannot be performed) is required to be short, the 
measures taken to deal with the occurrence of the malfunction can be considered to be 
inadequate. 

Means for Resolving the Problems 

In order to resolve these problems, the communication device of the present invention 
comprises channel freeing means for freeing a channel when a call severance message 
has been applied from a network side during a state of data transmission; severance 
discriminating means for determining whether or not the reason for the severance by the 
call severance message (severed message or freeing completion message) is a 
predetermined reason; and post-severance automatic calling means for automatically 
performing a calling operation after a predetermined time when the reason for the 
severance is a predetermined reason. 

Functions 

With the communication device of the present invention, even when there is a severance 
due to the occurrence of a malfunction on the network side during a state of data 
transmission, if the reason for severance is a predetermined reason, i.e. if the 
malfunction can be fixed within a short time, then a call operation is automatically 
performed a predetermined time after severance, thereby enabling the restoration to a 
data transmission state to be achieved faster even by a small amount. In other words, 
the failure time of a network system is made as short as possible. 

Embodiments 

Herebelow, an embodiment of a communication device according to the present 
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invention shall be described in detail with reference to the drawings. Here, Fig. 1 is a 
block diagram showing the detailed structure of a communication device of this 
embodiment. 

In Fig. 1, the communication device (e.g. a communication control device) lOAof this 
embodiment accommodates 1 or 2 or more data terminal devices (DTE) 20, and is 
capable of communicating with an opposing communication device 10B via a dedicated 
line 30 or an ISDN network 31. 

The communication device 10 A comprises a DTE interface circuit 11 for serving as an 
interface with the accommodated data terminal device 20; a data transceiver circuit 12 
for performing transmission and reception processes such as multiplexing and 
speed-converting transmission data to the dedicated line 30 or the ISDN network 31 
side, and speed-deconverting and demultiplexing data from the line 30 or 31 side; a first 
S/T interface circuit 13 for serving as an interface (S/T interface) with the dedicated line 
30; a second S/T interface circuit 14 for serving as an interface (S/T interface) with the 
ISDN network 31; a selector circuit 15 for uniquely connecting the data transceiver 
circuit 12 with the first or second S/T interface circuit 13 or 14; and a control circuit 16 
for controlling the communication device 10A overall. 

The control circuit 16 is composed of a microprocessor, memory and the like. The 
control circuit 16 of this embodiment performs connection control of the selector circuit 

15, control of the SyT interface circuits 13 and 14, and operational control of connection, 
severance and the like of the ISDN network, and basically performs communications 
with an opposing communication device 10B using a dedicated line 30, and when a 
malfunction occurs on the communication system using the dedicated line 30 (including 
the interface circuit 13), switches communications to the ISDN network 31. 

That is, in the case of this embodiment, the ISDN network 31 is used as a backup circuit 
for the dedicated line 30, and when the malfunction in the dedicated line 30 has been 
fixed, a communication state using the dedicated line 30 is restored. 

The control circuit 16 sends and receives various call control messages to the ISDN 
network 31 via the S/T interface circuit 14. In this embodiment, when a malfunction 
occurs on the network side during data transmissions using the ISDN network 31 as the 
backup line (when a call severance message has been received), the function of the 
communication device 10A will differ from that of a conventional communication 
device. 

The structural part which accomplishes this characteristic function is the control circuit 

16, which when indicated by a functional block diagram is composed of a line freeing 
means 16a, severance reason discriminating means 16b and post-severance automatic 
calling means 16c. 

Here, the line freeing means 16a frees the line when a call severance message from the 
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network side has been applied during a state of data communications using the ISDN 
network 31. The severance reason discriminating means 16b determines whether or 
not the reason for the severance in the call severance message (severance message or 
freeing completion message) is a predetermined reason. The post-severance automatic 
calling means 16c automatically performs a calling operation after a predetermined time 
when the severance reason is determined to be a predetermined reason. 

Fig. 2 is a flow chart showing the processes in the control circuit 16 of the caller side 
communication device 10A (more accurately an SDL diagram representing the 
processes from a data communication state to restoration to a data communication state). 
Additionally, Fig. 3 shows an example of sequences in layer 3 messages between the 
caller side communication device 10A, the ISDN network 31 and the recipient side 
communication device 10B. 

Herebelow, reference shall be made to these Figs. 2 and 3 as well as to Fig. 1 to explain 
the procedures performed when a malfunction occurs on the ISDN network 31 during 
data communications. In the following explanation, the reference numbers in the 
100 's shall indicate procedures from Fig. 2, and reference number in the 200 's shall 
indicate sequences from Fig. 3. 

As described above, in the communication device (10A) according to this embodiment, 
when a malfunction occurs in the dedicated line 30, data communications using the 
ISDN network 31 as the backup line are performed (100, 200). That is, in the 
communication device 10A, the user data is sent and received between the data terminal 
device 20 and the ISDN network 31 by way of the DTE interface circuit 11, data 
transceiver circuit 12, selector circuit 15 and the second S/T interface circuit 14. 

In a data communication state such as this, when a malfunction occurs on the ISDN 
network 31 (201), a severance message which states the reason for severance (cause of 
the malfunction) is sent out from the ISDN network 31 side to the caller side 
communication device 10A(101, 202), and is also sent out to the recipient side 
communication device 10B (203). 

In the caller side communication device 10 A, when the control circuit 16 receives a 
severance message via the S/T interface circuit 14, the reason for severance inserted into 
this message is determined (102), and if it corresponds to a predetermined reason, then a 
recalling flag is set (103). If a recalling flag is set in this way or the severance reason 
does not correspond to a predetermined reason, the control circuit 16 frees the call, after 
which it sends a freeing message to the ISDN network 31 via the S/T interface circuit 14 
(104, 204). 

Here, as examples of predetermined severance reasons set as recalling flags, there are 
"network malfunction", "temporary malfunction" and "exchange congestion". If the 
ISDN network 31 is a service network such as provided by NTT Corp., the severance 
message, as shown in Fig. 4, will include at least a protocol identifier, a call number, a 
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message type and a indication of the reason, such that a "#38" will be inserted as the 
reason indicator in the case of a "network malfunction", a "#41" will be inserted as the 
reason indicator in the case of a "temporary malfunction" and a "#42" will be inserted 
as the reason indictor in the case of an "exchange congestion". 

All of these severance reasons are due to the ISDN network 31. The "temporary 
malfunction" and "exchange congestion" are reasons which have a high probability of 
being restored to a communication state in a short time, and the "network malfunction" 
also has a high probability of being restored to a communication state in a short time by 
means of switching to a detour route or the like. 

Herebelow, an explanation shall be given under the assumption that the severance 
reason inserted into the severance message is one of these predetermined reasons. 

On the other hand, in the recipient communication device 10B, there is no recalling flag 
setup operation, and when a severance message is received, a freeing message is sent to 
the ISDN network 31 after the call freeing operation (205). 

On the ISDN network 31 side, when a freeing message is received from both 
communication devices 10A and 10B, a freeing completion message is sent to the caller 
side communication device 10A and the recipient side communication device 10B after 
the freeing operation on the network (105, 206, 207). 

The recipient side communication device 10B goes into an idle state upon receiving the 
freeing completion message. 

On the other hand, in the caller side communication device 10A, the control circuit 16 
determines the state of the recalling flag upon receiving the freeing completion message 

(106) , puts the call control state into an idle state if the recalling flag is in a reset state 

(107) , and in response thereto, if the recalling flag is in a set state, activates a recalling 
timer which is internal thereto (108, 208). That is, if the severance reason is any one 
of "network malfunction", "temporary malfunction" or "exchange congestion", then the 
recalling timer is activated. Otherwise, it is put into an idle state. Here, it is assumed 
that the reason for severance is a "network malfunction", "temporary malfunction" or 
"exchange congestion", and the recalling timer is activated. 

Fig. 3 shows a case where the malfunction is restored before the recalling timer has run 
out of time. 

In the caller side communication device 10A, if the recalling timer runs out of time (109, 
210), the control circuit 16 sends the call setting message to the ISDN network 31, i.e. 
performs a recall (110, 211). At this time, the malfunction in the ISDN network 31 has 
been fixed, so the ISDN network 31 can handle the establishment of the call, and return 
a call establishment reception message to the caller side communication device 10A 
(111, 212), and sends a call establishment message to the recipient side communication 
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device 10B (213). 

The recipient side communication device 10B consequently performs a call 
establishment procedure and returns a response message to the ISDN network 31 (214), 
and the ISDN network 31 also returns the response message after it has performed the 
call establishment procedure, returns the response message (112, 215) to the caller side 
communication device 10A. As a result, the control circuit 16 in the caller side 
communication device 10A sends the ISDN network 31 a response acknowledgment 
message acknowledging that the call establishment operation has been performed in the 
recipient side communication device 10B and the ISDN network 31 (113, 216), and the 
ISDN network 31 also sends a response acknowledgment message to the recipient side 
communication device 10B (217). 

When the establishment of a call (channel) has been completed in this way, the data 
communications are resumed (114, 218). 

As mentioned above, the recalling operations themselves are the same as the recalling 
performed when the opposing communication device 10B is busy at the initial call.. 
Additionally, although not shown in Figs. 2 and 3, during the recalling as well, the 
operations in cases where the malfunction persists or the opposing communication 
device 10B is busy are the same as the operations under the same conditions during 
recalling at the initial call. When a call is ordered by the data terminal device 20 
before the recall timer runs out of time, the control circuit 16 resets the recall timer and 
performs a calling operation in accordance with that order. 

Therefore, according to the above-described embodiment, even if a predetermined 
network malfunction occurs during data communications using an ISDN network 31, 
the data communications can be resumed automatically if the malfunction is restored 
within the time allotted by the recall timer, thus making it possible to hold system 
failures to a minimum. In particular, when considering the use of an ISDN network 31 
as a backup for a dedicated line 30, the minimization of the system failure state is 
performed rather fully. 

Additionally, according to the above-described embodiment, the severance reasons for 
which a recall operation is performed are limited, so as to reduce cases where the recall 
is in vain. For example, when a malfunction has occurred in the opposing 
communication device, such measures as the switching to detour routes is impossible, 
thus requiring time to fix the malfunction and wasting time in making a recall. 

In the above embodiments, a case of responding to the occurrence of a malfunction 
during communications using the ISDN network 31 as a backup line has been described, 
but the present invention can also be applied to communication systems wherein the 
backup channel is a dedicated channel, and the present invention can respond to the 
occurrence of malfunctions in a state of communications using a dedicated channel as a 
backup channel. Additionally, the present invention can also be applied to 
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communication devices in which there is only one type of channel for relaying 
communications with an opposing communication device (one in which a backup 
channel does not exist). In essence, it is sufficient for the communication device to be 
used in a communication system which sends out severance messages with a severance 
reason, and there are no restrictions to the channel type or number. 

Additionally, in the above embodiments, it was described that the caller side 
communication device performs a recall, but the recipient side communication device 
can be made to perform an automatic calling to return to a data communication state. 
Additionally, in a communication system where a monitoring device for managing and 
monitoring the communication system overall with respect to a communication device 
which relays the exchange of user data, the recall at the occurrence of a malfunction 
during data communications can be activated by the monitoring device. The term 
"communication device" in the claims shall be interpreted as including such a 
monitoring device. 

Furthermore, in the above- described embodiment, the severance reasons which 
activated the recall operation were described as being "network malfunction", 
"temporary malfunction" and "exchange congestion", but it is possible to perform a 
recall for other reasons as well. 

Moreover, in the above-described embodiment, the severance reasons for determining 
whether or not to activate the recall was extracted from a severance message, but it can 
also be extracted from the freeing completion message which is a type of call severance 
message similar to the severance message. 

Additionally, the number of recalls and automatic calls for restoring a data 
communication state is not necessarily restricted to one, and there can be two or more. 

Effects of the Invention 

As mentioned above, the communication device of the present invention comprises 
channel freeing means for freeing the channel when a call severance message has been 
applied from a network side in a state of data transmission, severance reason 
discriminating means for determining whether or not the reason for the severance by the 
call severance message is due to a predetermined reason, and post-severance automatic 
calling means for automatically performing a call operation after a predetermined time 
if the severance reason corresponds to a predetermined reason, as a result of which even 
if a predetermined network malfunction occurs during data communications, it is 
possible to automatically resume data communications if the malfunction is fixed before 
activating a recall, thus enabling system failures to be suppressed to a minimum. 
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Fig. 1 A block diagram showing the structure of a communication device of an 
embodiment. 

Fig. 2 A process flow chart of a communication device of an embodiment when a 
network malfunction has occurred during data communications. 

Fig. 3 A diagram showing the layer 3 message exchange sequence between the 
communication device and the network in an embodiment. 

Fig. 4 A diagram for explaining an example of a severance message format. 



Description of the Reference Numbers 



10A, 10B 


communication device 


12 


data transceiver circuit 


15 


selector circuit 


16 


control circuit 


16a 


channel freeing means 


16b 


severance reason discriminating means 


16c 


post-severance automatic calling means 


20 


data terminal device (DTE) 


30 


dedicated channel 


31 


ISDN network 



